Phosphorylation of non-histone proteins associated with mitosis in HeLa cells.
Our previous studies indicated that certain non-histone proteins (NHP) extractable with 0.2 M NaCl from mitotic HeLa cells induce germinal vesicle breakdown and chromosome condensation in Xenopus laevis oocytes. Since the maturation-promoting activity of the mitotic proteins is stabilized by phosphatase inhibitors, we decided to examine whether phosphorylation of NHP plays a role in the condensation of chromosomes during mitosis. HeLa cells, synchronized in S phase, were labeled with 32P at the end of S phase, and the cells subsequently collected while they were in G2, mitosis, or G1. Cytoplasmic, nuclear, or chromosomal proteins were extracted and separated by gel electrophoresis. The labeled protein bands were detected by radioautography. The results indicated an 8-10-fold increase in the phosphorylation of NHP from mid-G2 to mitosis, followed by a similar-size decrease as the cells divided and entered G1. The NHP phosphorylation rate increased progressively during G2 traverse and reached a peak in mitosis. Radioautography of the separated NHP revealed eight prominent, extensively phosphorylated protein bands with molecular masses ranging from 27.5 to 100 kD. These NHP were rapidly dephosphorylated during M-G1 transition. Phosphorylation-dephosphorylation of NHP appeared to be a dynamic process, with the equilibrium shifting to phosphorylation during G2-M and dephosphorylation during M-G1 transitions. These results suggest that besides histone H1 phosphorylation, phosphorylation of this subset of NHP may also play a part in mitosis.